In this study, we aimed to examine the relationship of social support with hospitalizations and emergency department (ED) visits among older Chinese adults in the United States and its possible mechanism. This was a secondary analysis of data from the Population Study of Chinese Elderly (July 2011-June 2013; N = 3,157). After adjusting for demographic, clinical, and functional covariates in logistic regression analyses, significant interaction between social support from spouse and the number of functional limitations in (instrumental) activities of daily living was related to lower odds of hospitalization (odds ratio [OR] = 0.97 [0.95-0.99]) and ED visits (OR = 0.98 [0.96-0.99]). This finding suggests that among older Chinese American adults with functional limitations, more spousal support was related to lower odds of hospitalizations and ED visits. Future studies should comprehensively measure social support (e.g., content, amount) from other sources and investigate how unnecessary acute health service utilization in this population may be reduced by social support interventions.
Introduction

Social Support in Chinese American Older Adults
Social support is the information obtained from one's social relationships that leads the person to believe that he or she is cared for, loved, esteemed and valued, and that he or she belongs to a network of communication and mutual obligations (Cobb, 1976) . Social support moderates stress and is related to health conditions caused by mental and social stressors, such as depression, alcoholism, and tuberculosis (Cobb, 1976; Thoits, 2011) . Social support also modifies health promotion and psychological distress that are related to the development of physical diseases (Berkman, Glass, Brissette, & Seeman, 2000; Seeman, 2000 Uchino, 2006 .
Chinese Americans represent a minority group with distinct social support from the mainstream U.S. population that is heavily influenced by traditional Chinese culture (Chi & Chou, 2001; Kim, Sherman, & Taylor, 2008) . Due to collectivism and filial piety in traditional Chinese culture, Chinese American older adults perceive higher levels of support from spouse and family than that from friends (Chen, Simon, Chang, Zhen, & Dong, 2014 ). Yet to protect one's close social contacts from potential emotional strain, Chinese Americans are also more likely to seek support that does not involve direct disclosure of personal stressful events or feelings of distress, when compared with European Americans . Other issues unique to this population such as acculturation difficulties (Shinagawa & Kim, 2008) , inaccessibility to services, and culturally related misconception of illnesses (Chung, 2010) also shape social support among Chinese Americans. These factors comprise a unique social support profile of Chinese American older adults that is possibly linked to their health service use, such as hospitalization and emergency department (ED) visits.
Relationship Between Social Support and Health Service Use
Hospitalizations and ED visits are often caused by stressors, such as acute deterioration of diseases (Agency for Healthcare Research and Quality, 2016) . Because social support protects individuals from adverse outcomes due to stressors, it is likely that enhanced social support, through ameliorating these stressors, can reduce the risk for hospitalizations and ED visits (Thoits, 2011) . Research has shown that more peer support reduces the risk for hospitalization among Medicaid psychiatric patients (Landers & Zhou, 2011) and recently widowed women (Laditka & Laditka, 2003) . Among patients recovering from hospitalization, more support from spouse, friends, and/or family is related to smaller doses of medication needed, accelerated recovery, and better compliance with prescribed medical regimen as well as lower mortality rates (Cobb, 1976; Mookadam & Arthur, 2004) . Moreover, prior studies indicate that the type of relationships (i.e., sources) affects the stress-buffering effect of social support on health service use. For example, support from significant others (e.g., spouse, children) tends to exert through mechanisms such as active "coping assistance" and "emotionallysustaining behaviors" on health outcomes and health service use, whereas support from secondary contacts (e.g., friends, neighbors) is more likely to affect health practice and health service use through social comparison (i.e., learning from similar others; Thoits, 2011) . In addition, significant others tend to provide instrumental support, whereas secondary contacts inclined to provide information and advice. Taken together, existing evidence suggests that sources of social support may play an important role in health service utilization.
Hospitalizations and ED Visits in Chinese American Older Adults
Asian minority groups in the United States, such as Chinese Americans, have distinct patterns of health service utilization from the general U.S. population. For example, among older patients hospitalized for congestive heart failure in the United States, Asians have significantly longer length of hospital stay and more in-hospital procedures than Caucasians (Wheeler et al., 2004) . Asian Americans are also more likely to receive less prioritized Emergency Severity Index scores at ED admission triage than their Caucasian counterparts, after controlling for patient demographic, medical, and triage nurse characteristics (Vigil et al., 2015) . Substantial variation exists in health status and health care service utilization among specific racial/ ethnic subgroups within the Asian American population (Sentell et al., 2013; Sentell et al., 2014) , thus calling for research on specific subgroups (Esperat, Inouye, Gonzalez, Owen, & Feng, 2004; Klatsky & Tekawa, 2005) . Chinese Americans represent the largest and fastest growing Asian subgroup in the United States (U.S. Census Bureau, 2016). As reported in a limited number of studies, Chinese Americans are more likely to report poor general health (39.1%; Ritenour, Rodriguez, Wilson-Frederick, Giordano, & Gualtieri, 2017) and to experience inhospital adverse outcomes (e.g., death during diabetes-related hospitalizations) than other Asian subgroups (Guo, Ahn, Juarez, Miyamura, & Sentell, 2015; Sentell et al., 2014) .
These findings suggest that social support in Chinese Americans, as influenced by both traditional Eastern culture and modern Western system and shaped by their immigrant experiences, might be related to their increased risk for hospitalizations and ED visits. Specifically, research with older Asian adults suggests that social support moderates self-care ability (e.g., exercise, diet adjustment, symptom monitoring) among people with need factors such as chronic medical conditions (Gao et al., 2013) , mental disorders (Kwag, Martin, Russell, Franke, & Kohut, 2011) , and functional limitation (Jang, Mortimer, Haley, & Graves, 2004) , thus affecting the outcomes of their medical and mental conditions and health services use. To date, no studies have systematically examined the association between social support and health service utilization among older Chinese American adults and the possible mechanism of such association. Therefore, the objective of this study was to examine the effect of social support from spouse, family, and friends on hospitalizations and ED visits among older Chinese adults in the United States, with a focus on potential moderation between social support and need factors of health service use. We hypothesized the following:
Hypothesis 1: More social support from spouse, family, and friends would be associated with lower rates of hospitalizations and ED visits in this population. Hypothesis 2: The impact of social support from family and spouse would be stronger than that from friends, and that such impact was related to moderation between social support and need factors.
Conceptual Framework
We used the Andersen Behavioral Model (ABM) of health services use (Andersen, 1995) to guide the design and analysis of this study. ABM is a model that has been used extensively in health services research (Babitsch, Gohl, & von Lengerke, 2012) . Because this study was focused on individual determinants, we removed the "system and environment" section in the original ABM model. The individual determinants were categorized into (a) predisposing factors-age, sex, marital status, years of education, and years living in the United States; (b) enabling factors-income, number of people in the household, health insurance coverage, and social support variables (spouse, family, friends); and (c) need factors-number of medical conditions, self-perceived health status, global cognitive function, depressive symptoms, and physical function (Andersen, 1995) . "Years living in the United States" was included as a predisposing factor, as it is a characteristic unique to the immigrant population.
Method
Study Design
This was a secondary analysis of data collected in the Population Study of Chinese Elderly (PINE) study between July 2011 and June 2013. The PINE study is the largest population-based, community-engaged study of Chinese older adults in the Western countries aimed at examining psychological and social well-being of Chinese older adults (Dong, Wong, & Simon, 2014) . Sample in the PINE study is representative of the Chinese aging population in the Greater Chicago area regarding key demographic attributes (i.e., age, sex, income, education, number of children, country of origin) (Simon, Chang, Rajan, Welch, & Dong, 2014) .
Population and Settings
Eligible participants were (a) of Chinese ancestry, (b) 60 years or older, and (c) living in the Greater Chicago area at the time of enrollment. Participants were recruited through frequent promotions in the local Chinese quarterly newspapers, flyers, and posters in public spaces, and communitybased culturally sensitive health promotion activities. Out of 3,542 eligible Chinese older adults who were approached, 3,159 participated in the study (response rate: 91.9%; Dong, Wong, & Simon, 2014) .
Variables and Measurements
Dependent variables. Dependent variables in this study included hospitalizations and ED visits in the past 2 years as reported by the participant. Hospitalization was assessed by asking the participant, "How many times have you been hospitalized in the past 2 years?" ED visits was assessed by asking the participant, "How many times have you visited an emergency room in the past 2 years?" Hospitalization and ED visits were coded as dichotomous variables (yes/no) in regression analysis to minimize measurement errors in selfreported health service use (Bhandari & Wagner, 2006) .
Independent variables. Independent variables in this study
included social support from spouse, social support from family, and social support from friends, measured using the National Social Life, Health, and Aging Project (NSHAP) network support scale (Cronbach's α = 0.63-0.73; Cornwell & Waite, 2009 ). For each source (spouse, family, and friends), the participant was asked (a) "how often can you open up to them if you need to talk about your worries?" (b) "how often can you rely on them for help if you have a problem?" (c) "how often do they make too many demands on you?" and (d) "how often do they criticize you?" (Chen et al., 2014) . Each question was rated on a 3-point scale. For the first two questions, ratings included 1 = hardly ever, 2 = some of the time, and 3 = often. For the last two questions, ratings were reversed. Social support score from each source was generated by summing scores of the four questions.
Covariates. Predisposing factors included age (years), sex (female/male), marital status (married/not married), education (years), and years living in the United States. Enabling factors included income, health insurance coverage (yes/no), and number of people in the household. Income was annual personal income from all sources reported by the participant categorized into 10 levels, ranging from 1 (US$0-US$4,999) to 10 (⩾US$75,000). Number of people in household was the number of people in the household besides the participant. Need factors included number of medical conditions, selfperceived health status, global cognitive function, depressive symptoms, and physical function (number of activities of daily living [ADL]/instrumental activities of daily living [IADL] limitations). Number of medical conditions was the total number of chronic conditions reported by the participant from nine categories, including (a) heart disease, (b) stroke/ brain hemorrhage, (c) cancer, (d) high cholesterol, (e) diabetes, (f) hypertension, (g) hip fracture, (h) thyroid disease, and (i) osteoarthritis. Self-perceived health status was measured by asking "in general, how would you rate your health?" on a 4-point scale ranging from 1 = poor to 4 = very good. Global cognitive function was assessed by the following tests: the Chinese Mini-Mental Status Exam (C-MMSE, range 0-30), East Boston Memory Test (EBMT, range 0-24), 11-item Symbol Digit Modalities Test (SDMT, range 0-80), and the Digit Span Backwards test. A composite score of global cognitive function was generated by first transforming the score on each cognitive test to a z score and then averaging these individual z scores. A higher composite z score indicates better cognitive function. This approach (a) generated a nearly normally distributed composite score and (b) increased statistical power . Depressive symptoms were measured using the 9-item Patient Health Questionnaire (PHQ-9; range 0-27), where a higher PHQ-9 score indicates a higher level of depressive symptomology (Kroenke, Spitzer, & Williams, 2001) . The PHQ-9 has excellent validity (sensitivity = 81%, specificity = 98%) and reliability (Cronbach's α > 0.90) when used in the Chinese American population (Yeung et al., 2008) . Number of ADL/IADL limitations was the total number of limitations reported by the participant in the eight ADL domains (eating, dressing, bathing, walking, transferring, grooming, incontinence, and toileting) and eight IADL domains (managing money, telephone use, meal preparation, laundry, medications self-administration, housework, routine and special health care activities, shopping, commuting, ambulation, and being alone).
Data Analysis
Descriptive statistics were used to summarize sample characteristics. Bivariate analyses (Spearman correlation) were conducted to examine the association between each social support variable (spouse, family, and friends) and each dependent variable (hospitalization and ED visits). To examine the association between each social support variable and each dependent variable, a set of logistic regression analyses were conducted while controlling for the covariates. For each source of social support, main effect was examined first, then interaction terms between this social support variable and need factors were added. To avoid collinearity, we did not combine social support variables from different sources into one model. In total, we built six regression models. Missing data were addressed by listwise deletion in all models. All statistical analyses were conducted using SAS 9.3 (SAS Institute Inc., Cary, NC).
Results
Sample Characteristics
The sample for this analysis included 3,157 Chinese older adults. As shown in Table 1 , they had a mean age of 72.8 years and 58% were female, 71% were married, had an average of high school-level education (mean years of education: 8.7), and had an average annual personal income of US$5,000 to US$9,999. Participants had been living in the United States for 20 years with an average of two other people in the household. Four thirds (76%) of the participants reported having health insurance. Participants reported having two medical conditions and two ADL/IADL limitations on average, and 61% of them perceived their health status as "fair" or "poor." The mean score of depressive symptoms (PHQ-9) was 2.65, indicating minimal depression. The mean of global cognitive function z score was −0.04.
Association Between Social Support and Hospitalizations and ED Visits
Participants reported having received the most social support from family (M = 10.6) and spouse (M = 9.9) than that from friends (M = 9.5). Nearly one fifth of the sample reported having at least one hospitalization (17.7%, n = 559) and/or one ED visit (17.9%, n = 566) in the past 2 years. Spearman correlation analyses showed that social support from spouse, family, and friends were all negatively associated with hospitalization, and social support from family and friends were negatively associated with ED visits.
In the fully adjusted logistic regression models (Table 2) , significant need factors associated with both hospitalizations and ED visits included the following: medical conditions (odds ratio [OR] = 1.27-1.29 for ED visits, 1.29-1.32 for hospitalization); ADL/IADL limitations (OR = 1.11-1.12 for ED visits, 1.13-1.15 for hospitalization); depressive symptoms (OR = 1.04-1.07 for ED visits, 1.04-1.06 for hospitalization); and self-perceive health status (OR = 0.63-0.65 for ED visits, (601) 0.67-0.94 for hospitalization). Below we summarized the results of main effect (Table 2 ) and interaction effect (Table 3) for each source of social support.
Social support from spouse. Social support from spouse was not significantly associated with hospitalization or ED visits in the main effect models (Table 2 ). Significant interaction was noted between social support from spouse and the number of ADL/IADL limitations, which was significantly associated with lower odds of hospitalization (OR = 0.98 [0.96-0.99], p < .05) and ED visits (OR = .97 [0.95-0.99], p < .01; Table 3 ). Social support from family. Social support from family was not significantly associated with hospitalization or ED visits in the main effect models (Table 2) . After interaction terms between social support from family and need factors were added (Table 3) , social support from family was associated with higher odds of ED visits (OR = 1.43 [1.03, 1.98] ).
Social support from friends. No significant relationships were noted between social support from friends (both main effects and moderation) with hospitalization and ED visits.
Discussion
To the knowledge of the authors, this is the first study that systematically examined the association between social support from multiple sources and acute health care services use among older Chinese adults in the United States. The principal findings of this study included that (a) among older Chinese American adults, hospitalization and ED visits were mainly related to need factors, such as the number of medical conditions and the number of ADL/IADL limitations; and (b) significant interaction existed between spousal support and the number of ADL/IADL limitations. In particular, the sources of social support mattered: among patients with ADL/IADL limitations, more support from spouse was related to lower odds of hospitalizations and ED visits. Our hypotheses were supported, as (a) more social support from spouse was related to lower odds of hospitalization and ED visits in patients with ADL/IADL limitations; and (b) the impact of social support from spouse on hospitalization and ED visits was through the significant moderation between social support and ADL/IADL limitations. Findings in this study were consistent with prior evidence on the importance of need factors to hospitalization and ED visits, especially depressive symptoms (Kong, Wang, Davitt, & Dong, 2018) , medical conditions, and functional limitations. National data have showed that up to 84.8% of hospitalizations in older Americans are caused by medical conditions (Weiss & Elixhauser, 2014) , and 70.4% of rehospitalizations in the Medicare population are attributed to acute medical conditions and/or acute deterioration of chronic conditions (Jencks, Williams, & Coleman, 2009 ). In addition, older adults with more functional limitations had significantly higher risk for hospitalizations (Ehlenbach, Larson, Randall Curtis, & Hough, 2015) and prolonged functional decline after hospital discharge (Covinsky, Pierluissi, & Johnston, 2011) , thus forming a vicious cycle between need factors and adverse outcomes.
One way to break this vicious cycle is through enhanced and diversified social support. In this study, among older Chinese Americans with ADL/IADL limitations-a highrisk group for health deterioration and adverse outcomeshaving more spousal support decreased the odds of both hospitalization and ED visits. One explanation for this finding is that better support from spouse among older adults with ADL/IADL limitations suggests better caregiver assistance and safety in daily life, which is critical to preventing adverse events such as incident falls and hip fracture that can lead to hospitalization and ED visits. Older Chinese adults with more spousal support are also more likely to adopt health behaviors and self-care routines, such as regular use of preventive care services (Dong & Liu, 2017) . Better selfcare will then facilitate effective disease management of chronic conditions, lessen the likelihood of acute deterioration of these conditions, thus reducing the odds of hospitalization and ED services. Given that over half of the older Chinese American adults have ADL/IADL limitations with at least two medical conditions, it is important to examine, in interventional studies, how enhancing older Chinese American adults' social support from spouse improves their health status and if enhanced social support can prevent unnecessary hospitalizations and ED visits. Of note, the sex of spouse was not assessed in this study, and it is possible that support from a female spouse is different in both content and amount from the support from a male spouse.
In addition, it is important to diversify social support in the older Chinese American population. Research should examine (a) the content/amount of support from family, friends, and other sources that are available to older Chinese American adults and (b) whether enhanced support from different sources exert different impacts on health service use.
In accordance with previous research (Chen et al., 2014) , older Chinese Americans reported having received more social support from family and spouse than that from friends in this study. However, family support did not significantly moderate the relationship between functional limitations and acute health care services use, as did spousal support.
One possible reason is related to the changes in family structure and caregiving responsibilities of family members among Chinese Americans. Due to adaptation to the mainstream filial value in the United States, generational gap, and disadvantaged socioeconomic status associated with immigration faced by the adult children (Dong, Chang, Wong, & Simon, 2012; Lai, 2005; Wong, Yoo, & Stewart, 2006) , older Chinese adults in the United States are less likely to rely on their adult children for support as they would traditionally have been. Different from the traditional filial value where adult children are expected to care for their aging parents in multigenerational households, with the shift in familial values, older Chinese adults nowadays live more independently (Wong et al., 2006) , usually not in close proximity with their adult children (Pang, Jordan-Marsh, Silverstein, & Cody, 2003; Wong et al., 2006) . In the new familial structure, older Chinese Americans avoid soliciting support from their adult children for health care needs unless important medical decisions need to be made (Pang et al., 2003) .
Another possible reason is that the nature of family support among older Chinese American adults-often from adult children living separately from them-differs from that of spousal support. In the modified family structure, older Chinese adults tend to receive emotional support in forms of monthly visits and phone contacts from their adult children, compared with tangible support in the traditional Chinese family dynamic (Dong et al., 2012; Wong et al., 2006) . Therefore, Chinese American older adults with chronic medical conditions and functional limitations may be relying more on their spouse, than family or friends, with daily caregiving assistance with self-care (ADL/ IADL limitations) and management of the chronic diseases. This is especially relevant to today's world, considering that future generations of Chinese in the United States tend to be more Westernized than their ancestors and that their family structure and ways to seek social support might be going through substantial shifts. With these changes, more caregiving responsibilities will be assumed by older adults' spouse, who are also in their elderly years and may have a number of medical conditions of their own. As a result, elderly spouses of older Chinese adults with chronic diseases and functional limitations (e.g., those of Alzheimer's disease) may experience caregiver burden. If left unaddressed, excessive caregiver burden can lead to adverse health effects, such as depression, stress, poor self-rated health, and even early mortality (Pinquart & Sörensen, 2003; Schulz & Beach, 1999) . Elderly spouses of medically ill older patients may also experience transportation and language barriers, which represent the two most common forms of help needed by United States older Chinese adults in the health seeking process (Pang et al., 2003) . These barriers further preclude elderly spouses of older Chinese Americans to seek help from their extended social network and become less able to support their sick partners. Therefore, future research needs to explore (a) how caregivers of older adults in minority groups (usually their spouses) can be reached and supported in linguistically and culturally sensitive approaches, utilizing resources in the broader social network, and (b) how social support in the older Chinese American population be enhanced through resources beyond their spouses and immediate family.
Some unexpected findings were noted. In moderation models, more family support was related to higher odds of ED visits (OR = 1.43). A possible reason is that older Chinese adults with more support from the family, when developing acute medical conditions, were more likely to be recognized by their family members and sent to the ED, compared with those with less support from the family. However, it is also possible that more family support helps Chinese American older adults better maintain self-care routines to avoid acute illness that leads to ED visit in the first place. Future research is needed to examine how the nature, content, and amount of social support from spouse and family differ as the nature and severity of medical illnesses change.
Study Limitations
First, participants in this study were representative of the Greater Chicago area ; however, it is not clear whether the findings could be generalizable to older Chinese adults in other geographic areas in the United States or other counties. Second, our study focused on emotional social support and did not examine other types of social support, such as informational, tangible, and financial support and companionship. Given that tangible social support, for example, transportation and language assistances, is important to health services use among Chinese American older adults, lack of attention to this specific type of social support in this study represents another limitation (Dong et al., 2012; Pang et al., 2003) . Third, participants reported hospitalization and ED visits in the past 2 years, which may differ from current or future acute care health service use. Last, the cross-sectional design of this study limits our ability to determine causal relationships between social support and health service utilization.
Implications and Future Directions
This study reveals that more spousal support was related to lower odds of acute health care service use among older Chinese American adults who have functional limitations. Future studies should employ a more comprehensive measurement of social support, where the nature, content, and amount of social support that Chinese American older adults receive from spouse, family, friend, and other possible sources are examined in greater detail. Caregiver burden among spouses of medically ill older Chinese Americans should also be examined. Health care providers, researchers, and policy makers should consider the influence of social support from spouse and family on health service use when designing behavioral interventions (e.g., self-monitoring programs conducted in dyads with the spouse or a family member), providing care and assistance (e.g., education focused on preventing unncessary health service use through enhancing support support network for older adults with multimorbidity), and allocating resources (e.g., communitybased senior centers for elderly married couples with chronic conditions) in this vulnerable population. Support from broader social contacts should also be promoted in the older Chinese American population. Finally, special considerations are needed to meet the needs of Chinese American older adults in different areas (rural/urban), as the sample was from a metropolitan area with ethnic enclave that may create a unique and protective environment for immigrants (e.g., Chinatown) that may alter their experience of acculturation, social support, and attitudes toward health care service use.
In conclusion, more social support from spouse and partially from family was related to lower odds of hospitalizations and ED visits among older Chinese American adults with functional limitations. Future studies should comprehensively measure social support (e.g., content, amount) and investigate how unnecessary acute health service utilization
